Nicotinamide as a rapid-acting inhibitor of renal brush-border phosphate transport.
Administration of nicotinamide to rats produces specific dose-dependent inhibition of Na+-dependent phosphate transport across the renal brush-border membrane (BBM) and an increase in urinary excretion of phosphate. The intracellular mechanism of action of nicotinamide is not well established. As a step in this direction, the present studies determined whether nicotinamide was a rapid- or slow-acting regulator of the BBM phosphate transport system. Nicotinamide (0.5 g/kg) inhibited Na+-dependent BBM phosphate transport under conditions when de novo protein synthesis was inhibited by cycloheximide (1.0 mg/kg). Furthermore, the degree of inhibition was not different from that achieved by nicotinamide alone, suggesting that the action of nicotinamide does not require de novo protein synthesis. Studies on the time course of the onset of nicotinamide action revealed inhibition of BBM phosphate transport within 1 h after injection of nicotinamide, even in rats pretreated with cycloheximide. The rapid response to nicotinamide and its independence of de novo protein synthesis characterize nicotinamide as a rapid-acting regulator of the Na+-dependent phosphate transport system in renal BBM.